Abstract
MATERIAL AND METHODS
Tetric Ceram material (Vivadent AG, Schaan, Liechtenstein) was used. A 6-mm diameter cylindrical hole was made in a 1.5-mm thick aluminum plate, and a glass slide was positioned along the lower side of the hole. Titanium-coated instruments (Composite Instrument, Coltene, Alstatten, Switzerland) were used to place the composite in the mold. A celluloid strip (Hawe Striproll, Hawe Neos Dental, Gentilino, Switzerland) and a slide glass were placed on top of the composite and then pressed. The light intensity of the light-curing unit (Optilux 500, Demetron/Kerr, Danbury, Conn.) was measured to be 990 mW/cm 2 by the installed radiometer. The light-curing unit was positioned as close as possible to the slide glass and then the composite was light cured for 60 seconds (Fig. 1) . When light curing was completed, the composite was removed from the mold, and the upper portion of the composite marked with a pen.
A layer of approximately 200 µm was ground away from the lower surface and polished with SiC paper. Twenty-five samples were assigned. The hardness of the celluloid strip-covered upper surface and the polished lower surface were first measured after 15 minutes with an Optidur Vickers hardness measuring instrument (Göttfert Feinwerktechnik GmbH, Buchen, Germany). Samples were then stored in a dark, 100% humid condition, at a temperature of 25°C. The second measurement was performed 6 hours after light curing was carried out, and the next measurement was recorded on the sixth day.
The hardnesses of the polished and celluloid stripfinished surfaces were compared by using a paired t test. One-way analysis of variance (ANOVA) with Tukey test was used to determine the significant differences in hardnesses of the polished or celluloid strip-finished composite surface for the time intervals 15 minutes, 6 hours, and 6 days after light curing. From a pilot study, it had been confirmed that there was no difference in the hardness between the upper and lower surfaces of 1.5 mm thick composite, which had been light cured in the same mold for our study. This is consistent with a previous study. 10 
RESULTS
Vickers hardness values of the celluloid strip-finished composite surfaces and the polished composite surfaces are presented in Table I . The hardness of the celluloid strip-opposed composite surface was significantly lower than that of the polished surface at 15 minutes and at 6 hours after light curing (P<.001). There was no difference in hardness between the celluloid strip-opposed surface and the polished surface on the sixth day. For the celluloid strip-opposed surface, there was a significant increase in hardness between 15 minutes and 6 hours after light curing (P<.05) and between 6 hours and 6 days after light curing (P<.05). For the polished surface, there was a significant increase in hardness between 15 minutes and 6 hours after light curing (P<.05). The difference in hardness between 6 hours and 6 days after light curing was not significant (Fig. 2) .
DISCUSSION
The hardness value of polished surface in this study was within the range of values of another study. 11 In our study, the celluloid strip-finished surface achieved the same hardness as polished surface after 6 days of light curing, even though it had a lower hardness value compared with the polished surface in the early postcure period. Thus, if chemical or mechanical stress occurred in the early postcuring period, the celluloid strip-finished surface would have exhibited less resistance to discoloration or wear. If the restoration is to be finished with the celluloid strip, the patient should be advised to avoid disclosing food, chemicals, or mechanical stress on the composite in the early postcuring period. In a discoloration study by Hachiya et al, 2 the composite surfaces polymerized under a matrix discolored more than the surfaces polished 48 hours after light curing. In our study, the early exposure of the celluloid strip-covered surface to the disclosing solution may have affected the results. If the exposure of the celluloid strip-covered surface to the disclosing solution was delayed to 7 days after light curing, the result would be different. However, further study about the discoloration of composite surface will be needed to support this postulation.
In visible light-cured composite, the prevailing part of the increase in hardness was observed in the first few minutes after irradiation, even though the optimum hardness of the light-cured composite is achieved 1 day after light curing. 12, 13 In our study, the microhardness of the celluloid strip-finished composite sur- face increased more progressively. The finding is in partial agreement with the observation of Helvatjoglou et al, 3 who reported a progressive increase of microhardness of the celluloid strip-finished composite surface at 4 weeks. In a study that measured the shear bond strength between precured composite with various surface properties and a newly cured composite increment, Li 14 found that the surface that had been cured against a cover glass resulted in a significantly higher bond strength than any other preparation. It has also been shown that when composites are cured against a plastic matrix or a cover glass, they have the same interlayer bond strength as those cured in air. [15] [16] [17] It was concluded that the unreacted double bond on the celluloid strip-covered surface, which occurred because of the oxygen inhibition, functioned as a bonding medium between 2 increments of dental composites. 14 From our study, the shear bond strength between the celluloid strip-finished composite surface and a newly cured composite increment would be different, depending on the maturity of the celluloid stripfinished composite. That is, if the increment is added to the aged, celluloid strip-finished composite over 6 days, the surface would not function as a bonding medium any more because the surface cured completely. This postulation is in agreement with a previous study that reported that the interfacial bond strength between composite increments was lower when second increments are made of matured composite than that found with fresh composite. 16 In our study, the hardness of the celluloid stripfinished surface increased with time. Thus, it is assumed that the oxygen inhibition, which occurs under the celluloid strip, would be different from the inhibition that occurs in the composite surface when it is cured in contact with air. When the composites cure in air, oxygen diffuses into the composite surface, whereas it is likely to be entrapped into the composite when the composites cure under the matrix. Thus, it is postulated that the radicals, which reacted with oxygen that was entrapped in the composite under the celluloid strip, reacted with the unreacted monomer and polymerized with time. Considering the half-life of radicals, 18 additional polymerization may continue to occur until a few days after light curing. The values in parentheses are SDs.
Another possible explanation for the lower microhardness of the celluloid strip-finished composite surface in the early postcuring period is that restriction in monomer movement between the celluloid strip and the composite surface may hinder the polymerization of the celluloid strip-covered composite surface. 2 With time, as the tension on the surface releases, the additional cure may occur.
CONCLUSION
The results of this study revealed that the hardness of the celluloid strip opposed to the composite surface was lower than that of the polished surface 15 minutes and 6 hours after light curing. However, there was no difference in microhardness in 6 days.
